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(54) Rotary-keypad for a mobile handset 

(57) A rotatable keypad is configured for use with a 
portable unit having a display unit positioned in a first 
viewing orientation, such that the keypad's viewing ori- 
entation is rotatably adjustable in cooperation with the 
orientation of the display, when the display unit is posi- 
tioned in a second viewing orientation. 
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Descrfptlon 

CROSS REFERENCE TO RELATED APPLICATION 

[0001 ] This application claims the benefit of earlier fil- 
ing date and right of priority to Korean Patent Application 
No. 2002-29986, filed on May 29. 2002, the contents of 
which is hereby incorporated by reference herein in its 
entirety. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to a mobile hand- 
set and, more particularly, to a rotating-keypadfora mo- 
bile handset allowing a keypad to rotate relative to the 
body of the mobile handset. 

Description of the Background Art 

[0003] Mobile handsets continue to grow in popularity 
as they can be implemented to provide additional fea- 
tures and functionality. Mobile phones are being devel- 
oped that provide various multimedia functions by exe- 
cuting numerous applications that provide services be- 
yond the existing voice communication services. 
[0004] The increase in the amount of information to 
be processed and viewed due to the addition of the mul- 
timedia functions into the mobile handset has required 
larger-scale display screens. In this respect, a liquid 
crystal display screen (LCD) of a folder-type mobile 
handset is being developed that has a vertically longer 
configuration. 

[0005] FIG. 1 is an exemplary view showing a folder 
type mobile handset. 

[0006] As shown in FIG. 1 , in a state that the folder 
type mobile handset is unfolded, a display screen 30 is 
disposed on a cover 20, and a main key pad 40 is dis- 
posed at a lower portion of a main body of the mobile 
handset and an auxiliary key pad 50 is disposed at the 
upper side of the main key pad 40. As shown, the display 
screen's 30 height is larger than its width. 
[0007] Though display screen 30 may be suited to dis- 
play a portrait image or characters, it is not suitable for 
displaying a horizontally long landscape image or a vid- 
eo clip usually. 

[0008] As a matter of course, the landscape image 
may be displayed in conformity to the width of the dis- 
play screen. But In such a case, the image Is reduced 
in size, failing to utilize the entire screen. And even if the 
landscape image is displayed on the entire screen, the 
original image would be positioned vertically, providing 
an unsuitable orientation for viewing purposes. 
[0009] In such a case, the mobile handset itself need 
to rotated at an angle of 90° in order to view the image, 
which would cause the user to feel complexity for ma- 
nipulating a 90*" -rotated keypad arrangement. 



SUMMARY OF THE INVENTION 

[001 0] In accordance with one aspect of the Invention , 
a rotating-keypad for a mobile conrununk:ation temninal 

5 having a user interface for manipulating display of a dis- 
play screen, comprises: a keypad having a base for 
mounting the keypad Into a recessed bay fomned on a 
surface of a mobile communication tenminal; wherein 
the base is rotatabty mounted in the recessed bay. The 

10 rotating-keypad comprises: a disc-shaped keypad 
body; a rotation shaft approximately perpendicularly 
connected at an approximate center of bottom surface 
of the keypad body; and an anchor portion vertically ex- 
tending from a bottom surface of the keypad body 

IS around the rotation shaft, the anchor portion having a 
smaller diameter than that of the keypad body. 
[0011] The anchor portion comprises a stopper 
formed on a circumferential surface thereof and a first 
contact portion formed on a bottom surface thereof for 

20 electrical connection with the main body of the mobile 
communk:ation terminal. In certain embodiments, the 
anchor portion is provided with first and second fixing 
holes formed on the circumferential surface thereof at 
respective approximate angles of 90" and 1 SO"" relative 

25 to the stopper. The recessed bay is provided with a shaft 
hole fomned at an approximate center of bottom surface 
thereof for receiving the rotation shaft of the rotating- 
keypad and the recessed bay is preferably concaved in 
shape for receiving the anchor portion of the rotating- 

30 keypad around the shaft hole. 

[0012] In the rotating-keypad, a second contact por- 
tion Is formed on a bottom surface of the base so as to 
contact the first contact portion at an initial state and a 
third contact portion is fomied at an approximate angle 

35 of 90° from the second contact portion. A guide groove 
is, preferably, fonned along a circumferential wall of the 
base on the axis of the shaft hole between the second 
and third contact portions for receiving the stopper of 
the rotating-keypad. 

40 [0013] In certain embodiments, the stopper slides 
along the guide groove so as to limit rotation of the ro- 
tating-keypad at an approximate angle of 90''. The re- 
cessed bay may be provided with a holder passage 
through which a keypad holder may be inserted so as 
to allow a user to rotatably manipulated the orientation 
of the keypad. The keypad holder may also include a 
knob that extends from outer circumference of the com- 
munication mobile terminal toward the base and Is bi- 
ased in one direction by an elastic member so that an 

50 end of the keypad holder is engaged with the concave 
portion. 

[0014] In one or more embodiments, the keypad- 
mounting bay is provided with at least one opening 
formed on a circumferential wall thereof and the circum- 
55 ferential portion of the keypad body is partially exposed 
through said at least one opening. Said outer circumfer- 
ential portion of the keypad body has ridges to facilitate 
manipulation of the keypad in clockwise or counter- 
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clockwise directions. 
[0015] Depending on implementation, the display 
screen can display Infomiation in a first orientation dif- 
ferent from the initial display orientation. When the in- 
fomnation is displayed in the first orientation, the rotat- 
ing-keypad can be manually or automatically rotated to 
match the first orientation. 

[0016] in accordance with another aspect of the in- 
vention, a keypad is configured for use with a portable 
unit having a display unit positioned in a first viewing 
orientation, such that the keypad's viewing orientation 
is rotatably adjustable in cooperation with the orientation 
of the display, when the display unit is positioned in a 
second viewing orientation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The accompanying drawings, which are in- 
cluded to provide a further understanding of the inven- 
tion and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention 
and together with the description serve to explain the 
principles of the invention. 

[001 8] FIG. 1 is a front view showing a mobile handset 
in accordance with conventional art; 
[0019] FIG. 2 is a front view showing a rotating-key- 
pad mobile handset in accordance with one embodi- 
ment of the present invention; 
[0020] FIG. 3 is another view of the mobile handset of 
FIG. 2 showing the rotating-keypad rotated at an angle 
of 90"* in a clockwise direction relative to handset body; 
[0021 ] FIG. 4 is a side view of the rotating-keypad mo- 
bile handset of FIG. 2; 

[0022] FIG. 5A is a top planar view illustrating the ro- 
tating-keypad of the mobile handset of FIG. 2; 
[0023] FIG. 5B is a side planar view of the rotating- 
keypad of FIG. 5A; 

[0024] FIG. 6 illustrates a keypad-mounting bay of the 
mobile handset of FIG. 2 in accordance with one or more 
embodiments; 

[0025] FIG. 7 is a front view of a rotating-keypad mo- 
bile handset in accordance with another embodiment of 
the present invention; 

[0026] FIG. 8 is a view showing a rotating-keypad of 
the mobile handset of FIG. 7 rotated at an angle of 90** 
in a clockwise direction relative to a handset body; and 
[0027] FIG. 9 is a side view of the rotating-keypad mo- 
bile handset of FIG. 7. 

[0028] Reference will now be made in detail to the pre- 
ferred embodiments of the present invention, examples 
of which are illustrated in the accompanying drawings. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] Referring to FIG. 2, in accordance with one as- 
pect of the invention, a folder type rotating-keypad mo- 
bile handset comprises a main body 100 and a cover 



200 one end of which is pivotally connected by a hinge 
mechanism 300. 

[0030] A microphone 1 30 is disposed at a lower por- 
tion of the main body 100 and a navigation keypad 120 

5 for a function manipulation is disposed at a front upper 
portion. A disc type rotating-keypad 110 is mtatably 
mounted between the mk:rophone 130 and the naviga- 
tion keypad 120, for example. 
[0031] A speakerphone 230 is disposed at an inner 

10 upper portion of the cover 200, and a longitudinally ori- 
ented display screen 21 0 is installed at a lower side of 
the speaker phone 230. 

[0032] In the portrait image mode, the rotating-keypad 
110 is arranged in a first direction so that information 
IS displayed on the display screen 21 0 has an orientation 
that is compatible with the orientation of the rotating- 
keypad 110. 

[0033] FIG. 3 Is a drawing illustrating the rotating-key- 
pad mobile handset repositioned into a landscape im- 

20 age mode. 

[0034] With reference to FIG. 3. the rotating-keypad 
110 is rotated at an angle of approximately 90° in the 
clockwise direction from a portrait image mode to match 
the display orientation of an image displayed on the dis- 

25 play screen 21 0 has been rotated at the angle of ap- 
proximately 90** in the clockwise direction. 
[0035] In such a case, the up, down, left, and right di- 
rection keys 121, 122, 123 and 124 of the navigation 
keypad 120 respectively become left, right, down, and 

30 up direction keys in relation to the new orientation of the 
Image. 

[0036] FIG. 4 is a side view of the folder type rotating- 
keypad mobile handset of FIG. 3. 
[0037] As shown in FIG. 4, the main body 100 com- 

35 prises a base for mounting the keypad into a mounting 
bay 150 that is recessed into the face of the mobile ter- 
minal correspondingly to the rotating-keypad 110, so 
that the rotating-keypad 110 is rotatably mounted in the 
mounting bay 150. 

40 [0038] The mounting bay 150 Is provided with a pair 
of openings 160 fonned on two opposite sides of the 
wall fonned around the mounting bay 150 such that the 
circumferential surface of the rotating-keypad 110 is 
partially exposed through the openings 1 60. This allows 

45 a user to rotate the rotating-keypad 11 0 by manipulating 
the exposed portions of the rotating-keypad 110. 
[0039] FIG. 5A and FIG. 5B are perspective planar 
and a side views illustrating the rotating-keypad 110 of 
the mobile handset of FIG. 2. 

50 [0040] As shown in FIG. 5A and FIG. SB, in one em- 
bodiment, the rotating-keypad 110 comprises a disc- 
shaped keypad body, a rotation shaft 1 1 3 approximately 
perpendbulariy connected at a center of the bottom sur- 
face of keypad body, and a preferably disc-shaped an- 

55 chor 115 downwardly protruding from the bottom sur- 
face of keypad body around the rotation shaft 113, the 
anchor 1 1 5 preferably having smaller diameter than that 
of the keypad body 11 0. It should be noted that the key- 
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pad body and anchor 115 may be shaped in other geo- 
metric configurations. 

[0041] In one enrtbodiment. the -keypad body 110 is 
provided with a circumferential ridged surface 1 11 so as 
to facilitate a better grip for a user to rotate the rotating- s 
keypad 1 1 0 by applying pressure on the ridged surface 
exposed through the openings 160. 
[0042] The anchor 115 of the rotating-keypad in- 
cludes a stopper 117 formed at one side of the circum- 
ferential surface of the anchor 115, and a first contact io 
portion 119 formed on the bottom surface for electrical 
connection with the main body 100 of the mobile hand- 
set. 

[0043] In some embodiments, the anchor 115 is pro- 
vided with first and second fixing holes 1 1 2a and 1 1 2b is 
formed on the circumferential surface thereof at respec- 
tive angles of approximately 90"* and 1 80' relative to the 
position of the stopper 117 in a counterclockwise direc- 
tion, for example. The rotating-keypad 110, may rotate 
in either clockwise or counter-clockwise directions, de- 20 
pending on design and implementation. 
[0044] FIG, 6 is a top planar view showing a keypad- 
mounting bay 150 of the rotating-keypad mobile hand- 
set of the present invention, in accordance with one em- 
bodiment. 25 
[0045] As shown in FIG. 6, the mounting bay 150 is 
provided with a shaft hole 153 centrally formed for re- 
ceiving the rotation shaft 11 3 of the rotating-keypad 110. 
A preferably concaved portion 1 55 is formed on the sur- 
face of the mounting bay 1 50 for receiving the anchor 30 
115 of the rotating-keypad around the shaft hole 153. 
Alternatively, concaved portion 155 may be a cavity 
formed in any shape suitable for housing that anchor 
115. 

[0046] The concave portion 155 is provided with a 35 
second contact portion 156a fonned on the bottom sur- 
face thereof so as to contact the first contact portion 1 1 9 
In the portrait image mode and a third contact portion 
1 56b formed at an approximate angle of 90° in the clock- 
wise direction, for example, from the second contact 40 
portion 1 56a. The third contact portion 1 56b contacts 
first contact portion 119 In the landscape image mode. 
[0047] Also, the concave portion 1 55 is provided with 
a guide groove 158 fonned along the circumferential 
wall thereof as much as 90" on the axis of the shaft hole ^5 
1 1 3 between the second and third contact portions 1 56a 
and 156b for receiving the stopper 117 of the rotating- 
keypad 110 such that the stopper 117 slides along the 
guide groove 158 to limit rotation of the rotating-keypad 
at the angle of 90°. so 
[0048] The keypad-mounting bay 1 50 is provided with 
a holder passage 157 communicating outside the main 
body 1 00 through which a keypad holder 1 59 is inserted 
so as to be manipulated outside. 

[0049] The keypad holder 159 is downwardly biased S5 
by an elastic member (not shown) so that a head 1 59a 
of the keypad holder 159 is engaged with the first and 
second fixing holes 1 1 2a or 1 1 2b through the holder f ix- 
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ing hole 157a- 

[0050] When the rotating-keypad 110 is mounted in 
the keypad mounting bay 150, the first contact portion 
1 1 9 of the rotating-keypad 1 1 0 contacts the second con- 
tact portion of the keypad mounting bay 150 and the 
stopper 117 of the rotating-keypad 110 is positioned in 
the guide groove 158 of the keypad mounting bay 150. 
[0051] The head 159a of the holder 159 is inserted 
Into the first fixing hole 112a of the anchor 115 mounted 
inside the concave portion 155 by the elastk: member. 
[0052] The operation of the rotating-keypad mobile 
handset constructed as above will now be explained. 
[0053] With reference to FIG. 2. in a state that the ro- 
tating-keypad mobile handset of the present invention 
is set in a portrait image mode, the display screen 210 
displays Infonnation in a vertical orientation in relation 
to the body of the mobile handset. 
[0054] When a program requiring a landscape image 
mode is executed by a key manipulation on the rotating- 
keypad 110 in the portrait image mode, the display 
screen 210 displays infonnation rotated at the approxi- 
mate angle of 90° in a clockwise direction, for example. 
[0055] Refen-ing to FIG. 6, in such a case, a user 
pushes up a knob 159b of the holder 159, for example, 
away from the main body, and rotates the rotating-key- 
pad 110 in a clockwise direction, for example. 
[0056] At this time, the rotation angle of the rotating- 
keypad 110 is limited at the angle of, for example, 90° 
by a guide groove 158, so that the second fixing hole 
112b is positioned facing the fixing hole 157a. 
[0057] In this state, the holder 159 is biased down- 
wardly by the elastic force of the elastic member, and 
accordingly, the holder 1 59a is engaged with the second 
fixing hole 112b through the holder fixing hole 157a, so 
that the keypad is completely rotated to be easily ma- 
nipulated in the landscape image mode. 
[0058] In the landscape image mode, the first contact 
portion 119 of the rotating-keypad 110 is positioned ro- 
tated at the approximate angle of 90° with respect to the 
position of the portrait Image mode and is in contact with 
a third contact portion 1 56b of the keypad mounting bay 
150. 

[0059] Accordingly, the operation mode of the mobile 
handset is converted from the portrait image mode to 
the landscape Image mode or vice versa, and the elec- 
tric connection between the rotating-keypad and the 
main body is maintained in so that a signal provided by 
the keypad is transmitted to the main body. 
[0060] In a case that the mobile handset is converted 
from the landscape image mode to the portrait Image 
mode, the rotating-keypad 1 1 0 can be rotated at the ap- 
proximate angle of 90° in the counterclockwise direction 
and fixed in the same manner as described above. 
[0061 ] The rotating-keypad 1 1 0 can be implemented 
in such a manner that the rotating-keypad 110 automat- 
ically rotates in a required direction In a predetermined 
time if the display mode is converted from the portrait 
image mode to the landscape image mode and vk;e ver- 
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[0062] Ttie display mode conversion of the display 
screen 21 0 can be performed according to the rotational 
movement of the rotating-keypad such that the display 
mode is converted by rotating the rotating keypad 110. 
[0063] In some embodiments, the rotating- keypad 
1 1 0 may also be used as a dial for adjusting brightness 
of the display screen 210. 

[0064] FIG. 7 Is a front view of a rotating-keypad mo- 
bile handset in accordance with a second embodiment 
of the present invention. FIG. 8 is a view showing that 
the rotating-keypad of the mobile handset of FIG. 7 is 
rotated in the counterclockwise direction, and FIG. 9 is 
a side view of the rotating-keypad mobile handset of 
FIG. 7. 

[0065] As shown in FIG. 7, a flip type rotating-keypad 
mobile handset according to the second embodiment of 
the present invention is similar to the folder type mobile 
handset in structure and function of elements, except 
that a display screen 650, a rotating-keypad 610, and a 
navigation keypad 620 are arranged at a main body 600, 
and a flip 700 is pivotally attached at a lower end portion 
of the main body 600. 

[0066] As described above, the rotating-keypad mo- 
bile handset of the present invention can be adaptively 
applied to utilize the entire screen by displaying infor- 
mation rotated at the approximate angle of 90*" when a 
landscape image display Is needed. 
[0067] Also, in case that a landscape image is dis- 
played on the screen rotated at the approximate angle 
of 90"*. the rotating-keypad of the mobile handset may 
be rotated to have the same orientation, so that the user 
can manipulate the keypad while viewing the Infonna- 
tion of the landscape image without confusion. 
[0068] Moreover, since the up, down, left, and right 
direction keys on the navigation keypad respectively 
function to move the image in accordance with the re- 
spective direction and orientation, the user can intuitive- 
ly manipulate the direction keys. 
[0069] As the present invention may be embodied in 
several forms without departing from the spirit or essen- 
tial characteristics thereof, it should also be understood 
that the above-described embodiments are not limited 
by any of the details of the foregoing description, unless 
othenwise specified, but rather should be construed 
broadly within its spirit and scope as defined in the ap- 
pended claims, and therefore all changes and modifica- 
tions that fall within the meets and bounds of the claims, 
or equivalence of such meets and bounds are therefore 
intended to be embraced by the appended claims. 

Claims 

1. A rotating-keypad for a mobile communication ter- 
minal having a user interface for manipulating dis- 
play of a display screen, the rotating-keypad com- 
prising: 



8 

a keypad having a base for mounting the key- 
pad into a recessed bay formed on a surface of 
a nrK)biIe communication temiinal; wherein the 
base is rotatably mounted in the recessed bay. 

5 

2. The rotating-keypad of claim 1 , wherein the rotat- 
ing-keypad comprises: 

a disc-shaped keypad body; 
10 a rotation shaft approximately perpendicularly 

connected at an approximate center of bottom 
surface of the keypad body; and 
an anchor portion vertically extending from a 
bottom surface of the keypad body around the 
15 rotation shaft, the anchor portion having a 

smaller diameter than that of the keypad body. 

3. The rotating-keypad of claim 2, wherein the anchor 
portion comprises a stopper fomned on a circumfer- 

20 ential surface thereof. 

4. The rotating-keypad of claim 3, wherein the anchor 
portion comprises a first contact portion formed on 
a bottom surface thereof for electrical connection 

25 with the main body of the mobile communication ter- 
minal. 

5. The rotating-keypad of claim 4, wherein the anchor 
portion is provided with first and second fixing holes 

30 formed on the circumferential surface thereof at re- 
spective approximate angles of 90° and 1 80" rela- 
tive to the stopper. 

6. The rotating-keypad of claim 5, wherein the re- 
35 cessed bay is provided with a shaft hole formed at 

an approximate center of bottom surface thereof for 
receiving the rotation shaft of the rotating-keypad. 

7. The rotating-keypad of claim 6, wherein the re- 
40 cessed bay is concaved in shape for receiving the 

anchor portion of the rotating-keypad around the 
shaft hole. 

8. The rotating-keypad of claim 7, wherein a second 
45 contact portion formed on a bottom surface of the 

base so as to contact the first contact portion at an 
initial state and a third contact portion is formed at 
an approximate angle of 90** from the second con- 
tact portion. 

so 

9. The rotating-keypad of claim 8, wherein a guide 
groove is fomned along a circumferential wall of the 
base on the axis of the shaft hole between the sec- 
ond and third contact portions for receiving the stop- 

55 per of the rotating-keypad. 

10. The rotating-keypad of claim 9, wherein the stopper 
slides along the guide groove so as to limit rotation 
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of the rotating-keypad at an approximate angle of 
90*'. 

11. The rotating-keypad of ciaim 10, wherein the re- 
cessed bay is provided with a holder passage 5 
through which a keypad holder may be Inserted so 

as to allow a user to rotatably manipulated the ori- 
entation of the keypad. 

12. The rotating-keypad of claim 11 , wherein the key- io 
pad holder includes a knob that extends from outer 
circumference of the communication mobile tenni- 

nal toward the base. 

13. The rotating-keypad of claim 12, wherein the key- f5 
pad holder is biased in one direction by an elastic 
member so that an end of the keypad holder is en- 
gaged with the concave portion. 

1 4. The rotating-keypad of claim 1 , wherein the keypad- 20 
mounting bay is provided with at least one opening 
formed on a circumferential wall thereof. 

15. The rotating-keypad of claim 14, wherein a circum- 
ferential portion of the keypad body is partially ex- 25 
posed through said at least one opening. 

16. The rotating-keypad of claim 15, wherein the outer 
circumferential portion of the keypad body has ridg- 
es to facilitate manipulation. 3o 

17. The rotating-keypad of claim 1 , wherein the display 
screen displays information in a first orientation dif- 
ferent from the initial display orientation. 

35 

18. The rotating-keypad of claim 1 7, wherein when the 
infonnation is displayed in the first orientation, the 
rotating-keypad can be manually rotated to match 
the first orientation. 

40 

19. The rotating-keypad of claim 1 7, wherein when the 
infonnation is displayed in the first orientation, the 
rotating-keypad is automatically rotated in the same 
orientation. 

45 

20. A keypad configured for use with a portable unit 
having a display unit positioned in a first viewing ori- 
entation, such that the keypad's viewing orientation 
is rotatably adjustable In cooperation with the orien- 
tation of the display, when the display unit is posi- so 
tioned in a second viewing orientation. 
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FIG. 6 
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